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In This IssueGettin’ IgA with It
PAGE 1000
The intestinal microbiota plays a critical role in the development and progres-
sion of inflammatory bowel disease. The identification of specific microbiota
species that affect disease susceptibility and severity has been a challenge.
Using a method called IgA-SEQ, Palm et al. show that the host’s immunoglob-
ulin A (IgA) response can be used to distinguish disease-driving bacteria from
the remaining members of the microbiota. Targeted elimination of such bacte-
ria may potentially ameliorate the development or progression of inflammatory
disease.HIV Reservoir under Attack
PAGE 989
The primary barrier to curing HIV-1 is a latent reservoir that produces rebound
viremia upon cessation of antiretroviral therapy. Halper-Stromberg et al.show that when administered early after infection, or in combination with inducers of viral transcription in established infec-
tion, broadly neutralizing antibodies (bNAbs) reduce the frequency of rebound viremia in humanized mice. These findings
provide in vivo evidence that bNAbs and combinations of inducers can be used in therapeutic strategies to decrease
HIV-1 reservoirs.The Linkages between Bugs and Men
PAGE 1011
Cyclic dinucleotides play central roles in bacterial pathogenesis and innate immunity. Kranzusch et al. show the cyclase
DncV from Vibrio cholerae is a structural and functional homolog of the mammalian innate immunity enzyme cyclic
guanine-adenine synthase (cGAS), with comparative analyses revealing the molecular basis of the unique 2ʹ–5ʹ phospho-
diester linkage formed by cGAS. Rational reprogramming of the human cGAS to synthesize 3ʹ–5ʹ linkages leads to selective
stimulation of STING alleles in cells, suggesting an evolutionary connection between prokaryotic signaling and innate
immunity.Kinase in Space
PAGE 1033
While many secreted proteins are tyrosine phosphorylated in vivo, no tyrosine kinases have been known to act extracellularly.
Bardoli et al. now identify VLK as a secreted protein tyrosine kinase that phosphorylates a broad set of secreted proteins.
VLK is expressed in human platelets and released following platelet degranula-
tion. Characterization of VLK opens the door to studying tyrosine phosphoryla-
tion within the secretory pathway and outside the cell.Life and Death in the Crowd
PAGE 1022
An important function of cell circuits is maintaining homeostasis of cell
numbers, requiring a balance between proliferation and death rates. Hart
et al. present a design principle for circuits of interacting cells, where para-
doxical signaling by a secreted molecule, in this case the cytokine IL-2 in
CD4+ T cells, allows the cell population to reach homeostasis by increasing
cell proliferation cooperatively and cell death linearly but only above a
threshold level of cells. The authors show theoretically that combining
two opposite functions into one signaling molecule enhances cell-circuit
robustness.Cell 158, August 28, 2014 ª2014 Elsevier Inc. 961
Internecine Conflict and Antibiotic Resistance
PAGE 1060
Antibiotic use clearly contributes to the rise of antibiotic resistant bacterial
strains; however, nowKochet al. describeanalternative selectivepressure lead-
ing to antibiotic resistance arising solely from intrabacterial competition. Methi-
cillin-resistant Staphylococcus aureus diversify into sequentially arising strains
with different properties, one of which includes intermediate resistance to van-
comycin. This strain evolutionoccurs in amouse infectionmodel, demonstrating
how clinical resistance phenotypes can arise in the absence of antibiotic.Encoding Identity
PAGE 1045
Individual neurons need to distinguish one from another in order to assemble
neural circuits during development, a process mediated by protocadherins
(Pcdhs) in mammals. Now Tu et al. show that Pcdhs are expressed in the cell
surface as multimeric units and that homophilic recognition strictly dependsupon the identity of all of the expressed isoforms. This uncovers a combinatorial logic that explains how a limited number
of protocadherin isoforms can be exploited to generate enough diversity and allow self/nonself discrimination.Bacteria Broaden Yeasts’ Palette
PAGE 1072 and PAGE 1083
In two papers, Jarosz et al. discover a cross-kingdom chemical communication paradigm where bacteria allow yeasts to
broaden their carbon sources for growth and also decrease their ethanol production, thereby leading to a mutually beneficial
outcome for both organisms. This is achieved through the induction of a yeast epigenetic element known as [GAR+], the
appearance of which is found to correlate well with the ecological niche ofmultiple yeast strains. An epigenetic switch induced
by the environment can therefore be an adaptive strategy for wild fungi.Breakaway Clusters Drive Metastasis
PAGE 1110
Circulating tumor cell (CTC) clusters are present in the bloodstream of cancer patients. Aceto et al. now find that CTC clusters
originating from primary tumor cells exhibit increased metastatic potential compared to single CTCs, and their abundance
indicates adverse prognosis in cancer patients. Moreover, abrogating the formation of CTC clusters by deleting the cell-
cell junction molecule Plakoglobin decreases metastases in mouse models.No Stone Unturned in Initiation
PAGE 1123eIF3 is a modular, multiprotein complex that engages with 40S ribosomal sub-
units and additional initiation factors to kick off translation. Erzberger et al.
employ a hybrid approach using X-ray structures of individual eIF3 components
and subcomplexes, crosslinking coupled to mass spectrometry and integrative
modeling to reveal the architecture of the 40SdeIF1deIF3 translation initiation
complex and suggest how eIF3 is able to coordinate the initiation process.Metabolic Masters of Tumor Transitions
PAGE 1094
While metabolic alterations are known to fuel cancer cell proliferation, Shaul
et al. now report an expanded remit of metabolism in driving tumor cell transi-
tions to more aggressive states. The authors identify a set of metabolic genes
upregulated in high-grade cancer cell lines and primary tumors. Among them
is the pyrimidine degradation enzyme DPYD, whose enzymatic activity and
products, the dihydropyrimidines, are essential for EMT. Thus the metabolic
generation of small molecules can regulate tumor progression.Cell 158, August 28, 2014 ª2014 Elsevier Inc. 963
Long Range Reach of Abeta
PAGE 1159
Pathological hallmarks of Alzheimer’s disease spread from affected areas of the
brain to healthier ones. Baleriola et al. find that exposure of axons to b-amyloid
elicits the local synthesis of the transcription factor ATF, which is retrogradely
transported to the neuron cell bodies where it triggers gene expression leading
to cell death. The authors demonstrate in mice that this mechanism can
account for the spreading of b-amyloid-induced pathology from the hippocam-
pus to the forebrain.c-di-GMP as Molecular Glue
PAGE 1136
Tschowri et al. report that the signaling dinucleotide c-di-GMP can assemble
into a tetramer that activates a transcription factor important for regulating
developmental transitions in a sporulating bacterium. The tetramer functions
by acting as a molecular link between the dimer subunits that are separatedby too great a distance for direct protein-protein dimerization. The findings indicate a unique mechanism of protein dimeriza-
tion and the ability of different oligomeric states of nucleotide signaling molecules to have different functions.So Cool It’s Also Hot
PAGE 1148
Rational protein engineering has broken new ground in parsing a challenging biophysical question: whatmakes channels sen-
sitive to temperature? Chowdhury et al. start with a temperature-insensitive voltage-gated channel and alter it to make it cold-
or heat-responsive. The principles for temperature-gating that are revealed indicate a plausible model for how this mode of
environmental responsiveness is achieved.Time to Kick It Up a Notch
PAGE 1173
Temporal patterning of neural progenitors is one of the core mechanisms generating neuronal diversity in the central nervous
system. Bertet et al. show that time controls not only the production of distinct neuronal subtypes in theDrosophila optic lobe,
but also controls the mode of neural progenitor survival for each subtype. NotchON neurons are selectively chosen for
apoptosis during the early stages, whereas NotchOFF neurons are targeted for death at later stages.Driving DAISY to Define Cancer Treatment
PAGE 1199
Synthetic lethality can be harnessed to selectively treat cancer by identifying inactive genes in a given cancer and target-
ing their synthetic lethal (SL)-partners. Jerby et al. present a data-driven computational pipeline named DAISY for the
genome-wide identification of SL interactions in cancer. The approach cap-
tures known and novel SL-interactions enabling the utilization of genome-
wide cancer SL networks to predict gene essentiality, drug response, and
clinical prognosis.Assembling a Genome Disassembly
PAGE 1187
Germline-soma development in a single-celled eukaryote can take the form of
extensive genome remodeling to produce a second nuclear genome, quite radi-
cally different from the first. Chen et al. report the highly fragmented and scram-
bled germline genome architecture of the ciliate Oxytricha trifallax, which
expunges over 90% of its germline genome, including all genes and transpo-
sons that play their roles early. Over 200,000 remaining germline DNA frag-
ments assemble, often in different orders and sometimes combinatorial
arrangements, to produce somatic chromosomes.Cell 158, August 28, 2014 ª2014 Elsevier Inc. 965
